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(54) SUB-BAND CODING SYSTEM AND TRANSMITTER PROVIDED WITH THE SAME 

(57)Abstract: 

PURPOSE: To enable satisfactory transmission by 
generatign a compound sub- band signal by coupling 1st 
and 2nd sub-band signal components in an intensity 
mode, and transmitting this signal through a 
transmission medium. 

CONSTITUTION: An angle-determining means 50 at a 
unit 40 couples corresponding samples for each 
correspondent signal block in rK concerning 1st and 2nd 
sub-band signal components 1K and determines a 
straight line in a plane formed by a virtual coordinate 
system. Then, an angle equal to the angle made by a 
coordinate axis and a straight line is determined, so as to 
minimize the measured values of distances from the 
straight line to all the respective sample points. Next, the 

measured value of distance is compared with a threshold value by a comparator 51, and 
when this measured value does not exceed the threshold value, a control signal is generated. 
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In response to this signal, the sample inside the 1st sub-band signal component is multiplied 
with COSa by a multiplier 41 and the corresponding sample in a 2nd sub-band component rk 
is multiplied with -sina by a multiplier 42. Afterwards, the corresponding samples are coupled 
by a signal-coupling means 16. 
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-rsxy-Jl^r^tL. SF' , StfSF' , *. -tn 

^nga^t&roi^fkxy-^r^SF. rusf, 

H$5] 

5fl / 5f j en sii / SF Z 

10 

[ooi7] £XT®M&&mLTistw-rz\z. 01 a. 

ft<AAM?l(::ft£2n3. /t>F«A»H20kBi 

[0 0 18] Mtf. t-r^IfCI/^Sff^ 

5. tJ-7*A*> H3-y2U. M®K>7>f;U*. -Tfcfc^ 
imna-nxy 4 ji-fi?, M-2 ffl<z>A*> F/tX7-< A- 

?BP&tf llWA-f AX7W Jl^HPJCfcoT. x-f 30 

c ©-!*-> 7" 'J>yra«3ttt. i/MCB*«n*. 

J: 5 C UTl»6nfc«^3»«Ul»ilT3. 1. 3. 2. ~, 3. MCft 
»&5n-5. g®1t7"A*>KSBi QflWtf. ffiTjUg^.l 

ffl7J^3.2 C«*g£n. «»-tf-7VO KSB. <7> 

ft^?5<. ta7jas^3.si fc«*&^n-5. m^sa^ 3.1-3. 

0?Aii24£-y hroft^T*^. CCOioicLT. 1/7 l> 
•9-7"A*>F®^BE^ffl-9->7 , ^A«. Hloaj^«^3.1 

~3.si K&jssn*. un^o-^v^M i [k] ti- 
risk:. x-<^-®#ro7-f \*mm$.ft*:*tzrrt 

Bg5it>7 , ;ir [k] £. -*7"a*>KS8i --SB. 

r <o c t £ a late 

[0 0 19] ZOD^Tti. U-7VO KSBi ~SB« CD*« 
IJfcU. SEfciiffilCH-r SWfTft ( U7 7 U >X U X h- 50 
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(5) , Kransner) TI2. fl*tf. ?if«lI#aSfc5M8 

s ^sot^n > f ciai^ffcr * z t iz-D u-ca i; tu 

5. 

[0 0 2 0] -tf-7"M> H3-^2 0«lfPCOt^Ttti"C 

c^ftoauT^-afc*. . i>-7"/ , c>f 5 3-^2(oiiff 

Sjfett*iCH , r«IIX (U7rU>X'JX 

r>d)(5)ftV(7) ) z&mrz. 

[0 0 2 1] -0-7*/i>Fft#itttd£n. qfflroaft-* 

>^*>5*«II(M^D7 ^tftf5 (Bill 
SB) . KST^S^ftSQi ~Q« Cft*£tt«. l^f 
ffcSSQ. TTSJ. ■t*->7***«^ftL, Wfcfy hJ:0t>4> 

-5. 

[0 0 2 2] Bill f>^H [1]~1 [q] Wq 
ffl<0aiK-9->7*^^bBE«©^7*n>y7r. U7HiJ"7* 

*6^n5A»*i»^-r-5>y!:*»aT»«. RJ«C. -tf>7* 
JUr [1] ~r [q] <&q®roS«+l->7\U^£fiK*3 

[0 0 2 3] aTlt©[B]. -y-7*A>H©^7><7)qfi<0 

•y7l>i©qfficD-*>7Vl'£IE£ft:-r*. C»iE«ft:i±, 
qHO'tf->7'^0>C««. SlB<n«^ffl*<€^7'D-y7 
rtT*7CT« •5+»- > 7*;KOS«"C« 0 »f* Z £ tC «fc -5 
TfrtonZ. -9-7*A>KSB. ©»^7*avf rtTlitt^ 

S7<:Tr*-5-y->7';KDfi<i». xy-^7 7 7^SF. £ 
flU&TS (U7rl/>XUXb (2a) . (2b) Oi&X* 

. swan*- i*&i0iar?««]Ea 
ft $ > fcs n*. 

[0024] i£3)5tt^(ca-rs»3: <2W c«i»t. c 

H)lftKV>Ttt»I/<H!SnTH* (024.25 R 
tf26fc. ^©S&XrtcOCnicHS-f £f2«£0!i) . 
[0 0 2 5] C(73«, -y-y/OKSB! ~SB. l*?CDl^ft 

snfc-»>7**tt. s*?3^T4.i~4.iii tc«*esn 

[0 0 2 6] m*J8^3.1 ~3.M *. Kyh=- 

X (bit need) «Jg#a6»*A»WM ~5.ll tClS 
t7hr-XHS*«6ll. -tt-TVOKSBi - 
SB. ©U7 hify/O Hft^Jffi5>aC/7'f htJ-7*/0 H 
ff#fiE» CDRflBl £.—&? Z q fi « * > 7*JHS ^ 7* □ <y ^ 
fflty K_-Xb.,Sy b., f-y hx-X 

b.iatfb..tt. K»HtMT«Wt«fl. 

tffl^r. -9-7'A'> Fmroa^OT'5-n-enu7 hxii^ 

-f F©-y-7"A , >h ! ©^6E7>*»€)flciq®<0-y->7')l/«^ 
7"D y (*I<0 q fi«)-y->7'^*»*^fl:S*l*. 

[0 0 2 7] h=-xfd£¥S6^6fien«if?r 
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b--Xbi, ~bnRtf b.,-b«,**. fcTy hffl^^S 

7C«M&3n-5.. t' y hn-TTJCS-^t. fcf-y 

a 7 tt. fSRk*y hnn ~n»ratfn 1,-11!, fc^Sf 

cnsi^t. if 7"a*> k*i*isbi ~sb. n<nvi 

D 7 7©qlB©"»f>7\>l'£S ; HtT5. »?nn-rn, 
K:2tJ£:T*«ffl>fHt7><. 9-f >8.1 ~8.M **h,tm 

*7*/<> Kff*A»©HXS?fl:ff (H*1M"> Cfttt 

*. 

[0 0 2 8] U77U>X'JX btoUtX (9a) Stf (9 
b) HU liv h=-X««*R6atfK7 M>»«7 

[0 0 2 9] W77U>XU X K©Wt8) (2b) «. X 
"rVt^f >t-> W — (intensity ) €— h'fC-fcU 

& (2b) ©Bl5ctcHTa £«£#«) . 
[0 0 3 0] S2ali. WfT* (2b) KfcttSn— t4 > 

*7X> Kfll^fiK^. Ttt*>*-*7VOI*Sfc ©U-7h 

*>©q«©1r>7WI#7D.y*j6HM»aft*. IT* 

Stasia h-*7>?>Kft#fifc#a<, anyH2fttfPH 
JWl4C«lft£n*. a-7 hl2lCfeHT. U7MJ-7' 

i #fc£<*nS. C©X*— ^77***. © 

#70y*rt©«**>? , JV©«li:*L<T*. 
■l4C£friT. ft^7'a«y7C0-r^T<Oi7>7 , ;U«:, X 
>r-JI>7 7 7$'SF l -eHOJH-*. Ltibt, 40 

i4oa*«iTfit. i [k] r7*2tiziE&<t2tiff)-> 4 

4. 1f>7*;H [k] «, ftHW7Mtt34l«ffi*li6 

a:Zy M6©»1 X-fiffl^f rTTPStl-S 
7-f Mty/OHBttt^B. i=y K3£PMM»15fc 

ffl^0Wr©&«^7*D y 5> Cfelt 5X y-JU7 7 2 * SF 

7oyy-©**tf>7*A©«lC»UV». MrJF915C£ 

<^T, ®#7"n-y*rt<DT' , *T<Oif->7*JU£. X-x-^ 50 
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77?^sf, rfflosc-rs. ft*8i5©n]*ia?f3. je 

m.{£ZMtV>-?)l r [k] SriU^r*. cro-7>7*^ 
r [k] tt. fi#«S£a-y hl6©*2A.aam=i*» 

Wft»#8i7t:*^T, m»*nfc-!r>7 r ;n [k] + 
r [k] 2-CH0»Sn5. CWcfcolCtT^e.*! 

fc-*>7*;i*». t?ft:Vi8Cftift*ns. 

[0 0 3 1J K=-X««*»6Jktfliy mm* 
&7fi, WAJfi&X (9a) Rtf (9b) CE**ttTl»* 
TjffiT. fcfy hn..©Bt*fc«*T*. -©R^tcio 

r. -y-TVo ksb. rt©*#-»7Vt>FflW©flW7'n 
*«. fiii«*23<ox7jM : f L 20(c»*&$n*. nwic. u 

OT»««^7"Dy^KJ»r4X^-;P77^^SFi 

sf, a*. *t\ j etim. : ?itm6%.m7\zt3itzm : ?<t<n 

{£. £i£»ft:23©#A#ffl^l9fttf22(;:fc*&3ns. 3! 

ic. a^fcwscuHtc**. s^a&tf7*A>K 

li^©fi#7"ay 7rtW>7")^SSr4f7 M»S 

a*»***raaflwin.,*«. ea«*23©A*jJt^ 

21C*»£ft*. *C±EO*ft*«. -y-7/OKSB. © 
U7 hS^5-T hOTflB9-©*J«»ltfl^7*ay^C» 

to o 3 2 j eaaE*23tt. mz.\zm&&&TY*)U3. 

£<?>mtofc%tttTZZ\ttf-C*Z. IsfrLiZWZ. 
ffi©Eii<EI*<i:r-5Ci:t>-tr*«. M^il *7r-f'X 
X«n>/^ h7*YX^«#«t£©*E*fi#t^LT 
©JtfiiS. XfiWxtf ^7rU>X'JXh©i&3S: (8) 
CB«**lTl»*E»Xtt»±a«T**HttTXttSMT 
««JB-r*««EiHB*K:J:«ei8fr*ct«)"e# 
5. 

[0 0 3 3] £ga*#23©£fISSl;:*>UT (02b# 
M) . -y-7"A>KSB. ©«*-*7Vt>KOT©Q#>7* 
lim^fU y ^A*. X?jffl ; F-25*^UTiSa ; F-(tl829tC 

^Sn$flSMin.,i:MlT. x/ja^26*^u 

-^Xh'J-A4>6#6n*. C©*jS«. 1/77 U> 
X'JXh©ajt (2b) C*^T»K«9!ianT^4. 
Z ©* 5 fC L >7 , ;^*StS30R^31iCft 
|&3n«. X^r-;l,7 7^^flS«fe> £2!«fc23£:frL. 

©X!r-;U77i'5'«»H, Xir-;P775'^SFi Stf 

sf, cneti. *n-t*nA*a ; F27&tf28*^ 
©®^7"D-y7i^©-y->7*)H±. ^n-ens*«3o&^ 

31Cfe^T. SFi S^SF, CioTiSffiFSni. Lfc*< 
■aT. a^J»^32&^33tt. -en-?nir7'A , > h-'SB. © 
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[0 0 3 4] %.®mzw,iz>X7-\s*'( >x>v-f xy 

-n-x-< >y. ~&.if%.®m\z.}i\i zx&^^-T 4 > 

[0 0 3 5] 1/7 Mf7Vt> PW^lW-f MtT* 

>7*;n [k] Rtfr [k] £. fiUB±a>*«*fcJ:-3 
T»fi£3 n-5 Affile > h- t l/tyn y C tifi 

t*«. iei [kj *ime««*«)-^<ttfcieoT 

^nyhUllr [k] *te^<n«lc»-3T7'n t >h 
H3»i. Croffi«JS&*LT^-S. Pt . P: . 

pj .a#p. «. -tf-TVo ksb. rou7M^ay 

IB0>3§lU->7^ (1 [1] , r [1] ) (1 [2] . 
r [2] ) (1 [3] . r [3] ) Rtf (1 [4] , r 
[4] ) C*t£T *4ffl<&7tW >h£;SbTH£.. *t& 

C6Hti»«ft. SS-*>7VH [k] +r [k] t 

fto. »*si7fcfev>T2Tao«$n. assise: 

30RZ*31t::{ft*&SftS. ^©^yn y^tS^^JR 
U «JHI30fttf31CWesn*-!J'>7';H4. S3IC^ 

cT^yn, *Jf«3ic«*&sns-*>:7;u<B«« 

>hP' i , p' 2 . p" i stfp' < jWtKsns. 
;n s©*-f > hoffigf^ii. ( (i [k] +r 

[k] ) /2, (I [k] +r [k] ) /2) T*-5. 

kit i*^qiTS(tti. c(0<fcofcb 

T. £Sfc0!S£*aO. lttCttOTfcKfl (=45 
S) *ft-f«» I - I J:C. -r^TcD^-f >h*7'n^ 
h-TS. H31J. (l [k] . r (k] ) a 

(1 [k] . r [k] ) - I (S3) 

[0 0 3 6] *-f >f*Pi RtfP 2 £.1tif&T 
2tt::*fT*a-x-< >*atf c*uc*<3*3— r-c >? 

7;H [k] Rtfr [k] 

-r-s^t^Tt*. *j^S3oa^3ll:i5^t*g[&t>•>7• 
)\,<r>mmzx.ox, s*B£snfc-y>^jn. [k] s 
#r, [k] ^tfti&sn*. cne.(7)-t*->7*;i«» y-f 
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[0 0 3 7] COTi^CLT. 
m^j«#©2<B0tt£{t#7ny?cSUicJBU qffi 

f:-f^ >^tc=fc -3 x. easic^fco©^ xsj* 

>b?i = (1 [k] . r [k] ) 50I-!i 

JK&SISKtt L Tffi*T'h S < 74 o T L * o . 
[0 0 3 8] C<»«g*, 7-<>I-I# 

[0 0 3 9] > i - iffx-i >h©»&*aaL* 
^. ^iffiftfsosaji^aT. >h<D*^sa«r 

> I - I &mz>m&£*LXm>. fi!S.8i 

30 h»&£, i«^#UTft«52 *a-r7-r>i' - 

I* ^a-5*^**LTU4. C<Dft«^45«<fc"3t>/h 

^-f >i" - i" a<a««££^Ttr>*. 
[0040] 701-1. i • - r • satr - r 

I, I ' - I ' Xtt I" - I" i-ai--5«k7fC, qfB 
©^-f>S (l [k] , r [k] ) (wO^THWEX** 

40 CD I - r¥irt^-f> h (l [k] . r [k] ) 

m s c^a nxm> «t -5 ft i - E¥®rtcotf-f > hex 

[»6] 

[0 0 4 11 a£, -x/2<a£K/2 <hf^. 

[0 0 4 2] 0 5Ji, ±B0IESC»K:J:O 4 34a, 4bX 
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U @IE{*0r»&ttEtti-»-f 5. mi<D#4>h% 
0 5 <r>-$4 > h«S'\<B£«tt, i« 

©. 0 5<7)#-f > H*£^COSS&tt, ft«-fii 

[0 0 4 3] CXrfi. 0IE<D*S3i. RflIO^ffi«CckS 
1 - r£«*Kfett*;iW >F (I [k] , r [k] ) 
> I - I 's«)tt*cai'J<iSflMIC45»t«a"7 f 
(H3#!I) B50I -E£ftft(C*tt«. 
*-f>h (I [k] , E [k] ) 0> I ||<\0tt*fc:J:« 

(i [k] . e [k] ) ©m^o«!»«>**«. esa 

^Ofi^T'D-y^rtcOqfiW-ltV^H [k] 

W 5V-0>(IT*9. Etttt. I7-«T*5. ft« 
att. 
[&7J 

jjj J" US 

& ft s £ ? cans s n «. 

[0 0 4 4] *a^tC«fc5->X^AT?tt. EHE«fc»& 
*l*«IE [k] -f >T->->^-r-f- 

FCiiHT-*7Vt> FWJB 1 aiRS2-*7X> F« 
^«»<D»(6*^rayjrd»ff^fl:Sn4. Cadet 
tt. OT^x-fT^-a-f^ >^tC*3tt-5X7- 

TSS^n7?li??tfl:3nf. mx (9a) &tf (9b) 

7VO F0>-*77t> Fff«J*#rt®ttl&A#7'D9 V \Z 
^TfttoftZ. E [k] Rtfl [k] © 

r*. 

[0 04 5] 

*- Ffc*tt4*7Vt> Ff*?cr>-tf7>?> F*4|jft#ff4 

$j, ^n-entf^/oFMa^rtwtfeflM^nyjr 

(73-tf>yjH [k] fttfr [k] *<«*&an5. H2C0 
/XrAOHdOii lc» -*>7"JH [k] Rtfr 
[k] *-n-enx -7—^7 7? *sfi RtfSF, 

rWJWTft&Btfftv*. -*>7">H [k] tt. ar? 
M0&tf*H841C8M&3na. *>7^r [k] fc. 

zL-y t>40fttauHM2Cfttt*n«. 

[0 0 4 6] 3.= ^ MOB. ^-T^SipicS^t. -f 
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[1] ~1 [q] fttfr [1] ~r [q] i>bMaS 
ft*. HBCm? MOIi. 04(0701-1. I" 
- I ' Stfl" - I" OftflEtffcfcjrr-S. -£(0*^ 

4. S 4 CO I - r 1 JkXS% 3 *BBf*r(C<£«f 

•5. B4a<0 5-f ✓ I - I &tfB4b05-f > I ' - I ' ft 
(t'ro^-f >c*i>T. c:coc£:tt, atfSOfflTasc 
i0 tfc^UTV**. 04ffl7-f> 1" - I" fti*ro*2S 

a^IE<nea**Ci. 1"ftt)^ia4c<»0iJTttaA<rt- 

[0 0 4 7] an y MOtt. *»3§4ia.tf42lc{*l&3n 

y;n en -i [q] a*cos araftsn. *«S42 

iZii^T. -y->y;U r [1] ~r [q] A»sin aTMfg 
Stt*. *3IS41&^420tl5^SSi t 4. J!D#Sl60*fJS 

a? [»8] 

I[k] -l[k]oosa-r(k]sina 

(D!S#£«frr*SSJi#<7)lr>7% I [k] 

[0 0 4 8] Ctl^mif/^Kt X5-;i/7 7^?ft 
^#e44Rtm#S43t«l&2tl5. X^r-^7 7 f 
fc5£^a44tC&UT. q 7* JH [1]~I 

[q] <D©^7"n-y?rtc&S;kir>7\^cDiI«£ft£-f 
-5. w<Z>fiiitt;*!r-)P7 7 7*SF 1 , tft-5. Rjig|g43 
IC*V»T. ■tJ->7 r )Uttre0X^r-;U77i'^tlioTS!! 
30 OJISn*. H2C*^TSEf;l2«Ufc7j<iT. *>7* 

juttl^ffcsisrs^/fcsn. comi-itsn.tzM->zf 
)v*k x7jsa?2o*?rLTejia*»cei;issn4. 5 

IC. 3"-y h40ff)tti7jig?*. *»S*45Ry46COm 1 A 
TjJa^lCJS^I-*. Xfr-^7 7^^SF.,r!)«*»S45a 
tf46<3»2A7;»mc{K|&an4. *»S45ft^46tt. 

a«T*. *xr-;u7 7f ^sf. sc;sf,*» 
^ftssea^iifeuTft^ftan. A*ffl^i9Ry;22 

*3>UTeiSflt»C«IS*n4. URIC. H6b0Sffi(B 
tt, B2broa®flS<!:[g-T*l!). - <0fe*m£l±roSil 
Wttff*5ftt>. 
[0 0 4 9] X-T-JU7 7^^SFi Rl^SFr Srfiig-r* 
ftfeOIC. **-^7 7*?SF.,;Rtffl*a*#l&t- « 

citr€?5. a6b*ttSft-5sm«jc*^T. x-r- 

»77**SF. S^SF, SF.,&Vft«oA^S«lflt 
6clCi3^T, ^y-JU7r^^SF. R^SF, 

50 -E-waa^^>7 , juc«k-oTjif6sn. U7ha 
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CWi^CUT»enft:1t>7';P€r. cos a-caffir-T* 

[0 0 5 0] *»g45&tf46A*. *i)iSi-)\,mm&ftlZ 
JRf***— ;U7r£*SFi fiX/SFr 

[0051] eaigmi. ^esc : 

[R9] 

iM-IIkySF^-lfklcosa/SIv-rfkljina/SF^ 

£ *£"f -5 & ft* 77 < > K A * OiEJBffc 4 n £ * > 7% 
[0 0 5 2] iSBJlCfcttSa-f^ >^ti. ±£tf><fc 

[ftl 0] 



cose sin«yX[Jc]\ 
sina cosa/y 0 j 



>77H ' [k] *». 

[ft 1 1 1 

l'[kj-I[kj.cosa 
r*[k]--I[k].sina 

T**Ci£;KLTH4. IK, H 6 roHKCintf. 
[ftl 2] 

r[k]-iM.SF,-inc].SF 1 /SF b 
f[k]-i(k].SF r -Hkl.SF I /SFi r 

cos aRtfSFr =SFi,x (-sio a) jWJS&TS&iCi 
**UT^4. £©<fc5KLT*££45Stf46li, 
IwSfflSF, RtKFr £. 
[0 0 5 3] H7}i, —k/2 tit/2 iflHOcos a 
&tfsin arofcttSjM-HT**. Cta«fc0. SFi &tf 
SF, • SFir©ff##tttt#CiE"e**. CCOCttt. a 
tOIBIC***^. SF, 

i*^l/Tt»*. #-f>f- d [k] , r 

[k] ) <0*^**B4c«0ffi«lttoaS2»tfa4«iaCtt 
&«**:frLT£i£$ft*x-*XHJ-AW7*-^ 

vh*t#*an«. U7ru>xux h<oax (2b) -c 



40 
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ttfflt5«&. ;fl:tn XT-A77??fflif#* 

*UTH*«AtfX*--^77**SF, <OI7Xh7f 
[0 0 5 4] UTFKfc^T. *7*A>l«S-f>f>W 

[0 0 5 5] /C.>S^«»XTW/S#«CS^*. <> 
20 f>->.<f^-t- Kti. 81500kHz «Jbcoft«»»;:o 
t»T«)*ffll»6ft*. C©l*iMHIMW«)#*77X>F 

fc^-T^tTfe*. 2BO*liK-3l»Tia9!-4"*. 
[0 0 5 6] $giw£$tt. ST, BURT* *77*>F 
rt«flH»X*^*-C#LT^SftE [k] KScKfc 

(Si 3] 



c=l 



{fcsna. cc-c. Dttffi.t©us^«-c»5. cots 
tp*H4<75»^iit«-r-£t, crosmsrpsr^-r^ 

TC0J»&(r. #-f >h (1 [k] . r [k] ) 
JO (cigar ) ***ST*. ttSttlC. HIESttO 

ME [k] £ttS<©«£IC'f >x 

[0 0 5 7] SB2S*»CJ:n«. TZ*>y&ff 5 :i 

d'rir*. i/7 Yf-t&vo-v-yffrK [k] *»*r 

[ftl 4] 

a in 2 (a) — 
Q 



[ftl 5] 



coa a (•) 



t/LT^zmsizm&zitozttf-csz. 

50 C"3lr>TO»LV»»Wtt. ilX(l).(3).(4).(9a)&u:(9 
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[0 0 5 8] et±#«Lfc<fc-3fC. *JS9UC<fc*->XT- 
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